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@ Portable computer comprising keyboard and coordinate input tablet 



@ A main body case (29) for storing a keyboard 
(27) and an upper case (25) for storing an integrated 
display/input device (23) are coupled by hinge units 
(31. 33) to be arbitrarily pivotal from a state wherein 
the keyboard faces the integrated display/input de- 
vice to a state wherein the back surfaces of the 
keyboard and the Integrated display/input device 
face each other. 
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The present invention relates to a portable 
computer which comprises a keyboard and a co- 
ordinate input tablet as data input means. 

In general, in a so-caJled lap-top type personal 
computer or wordprocessor which aims at a com- 
pact stnjcture, as shown in Rg. 1, a low-profile flat 
display unit 3 comprising, e.g., a liquid crystal 
display (LCD) 1 is coupled to be able to be folded 
to oppose a keyboard 7 of a main body case unit 
5, and to be opened to stand up. With this struc- 
ture, when a user cam'es the computer, he or she 
folds the display unit to make it look like an attach^ 
case, and when he uses it, he opens the display 
unit to watch the screen. 

In a conventional portable computer of this 
type, a keyboard is mainly used for Inputting data, 
such as commands, characters, and the' like by a 
user. For this reason. In order to use the computer, 
a user must be able to operate the keyboard. 
However, the user must be accustomed with the 
keyboard to some extent before he or she can 
efficiently input data. For this reason, a demand 
has arisen for an input means which Is easier to 
operate for a user who is not accustomed with the 
operation of the keyboard. 

Under the circumstances, a tablet which can 
input data using a pen like In handwriting has been 
developed. Rgs. 2 through 4 show an-angements of 
portable computers each of which comprises both 
a tablet and a keyboard. 

In the portable computer shown in Fig. 2, a 
display unit 3 is stored in an upper cover 9. and a 
keyboard 7 is stored in a main body case 5. The 
upper cover 9 is coupled to the main body case 5 
by hinge portion 11. A tablet 13 is separated from 
the main body, and is connected to the main body 
case 5 via a cord 15. 

In the portable computer shown in Fig. 3, the 
tablet 13 is rendered compact and is assembled in 
the main body case 5 to be adjacent to the key- 
board 7. 

In recent years, an integrated display/input de- 
vice 17 which is Integrated by overiaying the trans- 
parent tablet 13 on the display unit 3 has been 
developed as an input means, as shown in Rg. 4. 
In the integrated display/input device 17. a content 
displayed on the display unit 3 can be visually 
observed through the tablet 13. and coordinate 
data corresponding to a display screen Is input by 
writing on the tablet 13 using a pen in accordance 
with the displayed content. The coordinate data 
input from the tablet 13 designates an icon dis- 
played on the display unit 3, and Is used as a 
character pattern. Since the integrated display/input 
device 17 allows a user to input data as if he or 
she wrote on paper with a pencil, anyone can 
easily operate the device 17. 

In the portable computer shown in Rg. 4. the 



integrated display/input device 17 is assembled in 
the main body case 5, and the keyboard 7 is 
connected to the integrated display/input device 17 
via the cord 15. 
6 However, the portable computer shown in Rg. 

2 cannot be rendered compact and is inconvenient 
for carrying since the tablet 13 Is separated from 
the main body. Since a data input position is dif- 
ferent from a display position, integrated 
10 input/display feeling cannot be obtained. 

In the portable computer shown in Rg. 3. when 
the overall computer is rendered compact, the 
sizes of the tablet 13 and the keyboard 7 become 
very small. Therefore, the computer shown in Rg. 
75 3 is not easy to use. resulting in poor operability. 

Furthermore, the portable computer shown in 
Rg. 4 cannot be rendered compact since the dis- 
play unit 3 and the transparent tablet 13 are as- 
sembled in the main body case 5. and the key- 
20 board 7 is separated. Therefore, a wide installation 
area is required in a data input state, and the 
computer shown in Rg. 4 is inconvenient for carry- 
ing. Furthermore, since the display surface (the 
tablet 13 and the display unit 3) of the integrated 
25 display/input device 17 are exposed, the computer 
must be carefully earned. 

It is an object of the present invention to pro- 
vide a portable computer which comprises a key- 
board and a tablet, which can be rendered com- 
30 pact, and can provide improved input operation 
performance. 

According to the first aspect of the present 
invention, a portable computer comprises: key- 
board means for inputting data; main body case 
36 means for storing tiie keyboard means; an inte- 
grated display/input device which is constituted by 
a display device for displaying data, and a tablet 
for inputting coordinate data, and is Integrated by 
overiaying tfie tablet on a display surface of the 
40 display device; cover means for storing the in- 
tegrated display/input device; and hinge means for 
pivotally coupling the main body case means and 
the cover means from a state wherein tfie main 
body case means and the cover means overiap 
45 each other so that tfie keyboard means and the 
integrated display/input device face each other to a 
state wherein ttie rriain body case means and tiie 
cover means overlap each other so tiiat back sur- 
faces thereof face each other. 
50 According to tfie second aspect of the present 
invention, a portable computer comprises: a main 
body unit for storing a keyboard; display/input 
means integrated by overiaying a coordinate input 
tablet on a display device; a support unit for sup- 
55 porting ttie display/input means; a first hinge 
mechanism unit for coupling the support unit to tiie 
main body unit and a second hinge mechanism 
unit for rotatably coupling tiie display/input means 
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to the support means as an outer frame. 

According to the third aspect of the present 
Invention, a portable computer comprises: a main 
body case for storing a keyboard; an upper coven 
a first hinge mechanism for coupling the upper s 
cover to the main body case; input/display means 
integrated by overlaying a coordinate input tablet 
on a display device; a second hinge mechanism for 
rotatably coupling the input/display means to the 
upper cover as an outer frame; and a rotational w 
range regulating mechanism for regulating a rota- 
tional range of the input/display means by the 
second hinge mechanism. 

According to the fourth aspect of the present 
invention, a portable computer comprises: a main 76 
body case for storing a keyboard; integrated 
display/input means integrated by overlaying a co- 
ordinate Input tablet on a display device; an upper 
cover for storing the integrated display/input 
means; a junction upper cover; a first hinge mecha- 20 
nism for rotatably coupling the junction upper cover 
to the main body case; and a second hinge mecha- 
nism for rotatably coupling the upper cover to the 
junction upper cover. 

According to the fifth aspect of the present 25 
invention, a portable computer comprises: a main 
body case for storing a keyboard; integrated 
display/input means integrated by overiaying a co- 
ordinate input tablet on a display device; an upper 
cover for storing the integrated display/input 30 
means; a junction base; a rotating mechanism for 
rotatably coupling the junction base to the main 
body case; and a hinge mechanism for rotatably 
coupling the upper cover to the junction base. 

According to the present invention, since a 35 
tablet having substantially the same size as tiiat of 
a display unit is an-anged without reducing the size 
of a keyboard, good data input operability can be 
assured. Furthennore, an upper cover main body 
and a main body case overiap each other by a 40 
hinge means so that a display screen of an in- 
tegrated display/input device faces up. As a result, 
good input operability can be provided, and a com- 
pact structure which does not limit a location of use 
can be provided. 45 

Since an input/display unit is coupled in an 
upper cover by a hinge mechanism which allows 
pivotal movement, a portable computer which can 
be set In a desired state, Is compact, and has good 
input operability can be provided. so 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Rg. 1 is a perspective view showing an outer 55 
appearance of a typical lap-top type personal 
computer or wordprocessor; 
Rg. 2 is a perspective view showing an outer 



appearance of a conventional portable computer 
whose tablet is connected to a computer main 
body via a cord; 

Rg. 3 is a perspective view showing an outer 
appearance of a conventional portable computer 
in which a compact tablet is assembled in a 
computer main body; 

Rg. 4 is a perspective view showing an outer 
appearance of a conventional portable computer 
in which an integrated display/input device is 
assembled In a main body case, and a keyboard 
is connected to tiie main body via a cord; 
Rg. 5 is a block diagram showing an arrange- 
ment of a portable computer system according 
to an embodiment of the present Invention; 
Rgs. 6A and 6B are perspective views showing 
a portable computer shown in Rg. 5 in which 
Rg. 6A shows a state wherein an upper cover is 
opened and Rg. 6B shows a state wherein the 
upper cover is overlaid on the main body case; 
Rgs. 7A through 7D are side views of the porta- 
ble computer shown in Rgs. 6A and 6B; 
Rgs. 8A and 88 are perspective views showing 
a portable computer according to the second 
embodiment of the present invention in which 
Rg. 8A shows a state wherein the upper cover 
is opened and Rg. 88 shows a state wherein 
the upper cover is overiaid on the main body 
case; 

Rg. 9 is a partially cutaway perspective view 
showing a detailed mechanism of a hinge unit 
shown in Rg. 7; 

Rgs. 10A through 10C are side views of the 
portable computer according to the second em- 
bodiment of the present invention; 
Rgs. 11A and 118 are side views, correspond- 
ing to Rgs. 10A and 108. showing a case 
wherein an upper cover and a main body case 
have different thicknesses; 
Rg. 12 is a perspective view showing an outer 
appearance of a portable computer according to 
tile third embodiment of the present Invention; 
Rg. 13 Is a perspective view showing a state 
wherein a key input is perfomied using a key- 
board In the portable computer shown in Rg. 12; 
Rg. 14 is a sectional view of a rotation lock 
mechanism shown in Rg. 12; 
Rg. 15 is a perspective view showing a non-use 
state of the portable computer shown in Rg. 12; 
Rg. 16 is a perspective view showing a hand- 
writing input state of the portable computer 
shown in Rg. 12; 

Rg. 17 is a perspective view showing an FD 
insertion state In tiie portable computer shown In 
Rg. 12; 

Rg. 18 is a perspective view showing a portable 
computer according to the fourtii embodiment of 
the present invention; 
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Rg. 19 is a side view of tlie portable computer 
shown in Rg. 18; 

Rg. 20 Is a perspective view showing a non-use 
state of the portable computer shown in Rg. 18; 
Rg. 21 is a perspective view showing a state 
wherein data is input from an Integrated 
display/input device in the portable computer 
shown in Rg. 20; 

Rg. 22 is a perspective view showing an upper 
cover for explaining a rotational range regulating 
mechanism in the portable computer shown in 
Rg.18; 

Rg. 23 is a view showing the relationship be- 
tween an input/display unit fixing rod and an 
input/display unit fixing rail for explaining the 
rotational range regulating mechanism in the 
portable computer shown in Rg. 18; 
Rg. 24 is a perspective view of a portable 
computer according to the fifth embodiment of 
the present invention; 

Rg. 25 is a perspective view showing a hand- 
writing input mode In the portable computer 
shown in Rg. 24; 

Rg. 26 is a perspective view showing a non-use 
state of the portable computer shown in Rg. 24; 
Rg. 27 Is a partial enlarged view of a second 
hinge mechanism in the fiftii embodiment 
Rg. 28 is an exploded view of the second hinge 
mechanism shown in Rg. 27; 
Rg. 29 is a top view of a junction upper cover 
for explaining a rotation brake mechanism in the 
fiftii embodiment; 

Rg. 30 is a sectional view for explaining the 
rotation brake mechanism; 
Rg. 31 is a block diagram showing a coordinate 
conversion circuit; 

Rgs. 32A and 32B are tables for explaining 
correction of display addresses; 
Rgs. 33A and 33B are views for explaining 
replacement of display pattem data strings; 
Rg. 34 is a perspective view showing a key- 
board input mode state in a portable computer 
according to tiie sixtfi embodiment of the 
present invention; 

Rg. 35 is a perspective view showing a hand- 
writing input mode in tiie portable computer of 
the sixth embodiment; and 
Rg. 36 is a perspective view of a non-use state 
of the portable computer of the sixtfi embodi- 
ment. 

Rg. 5 is a block diagram showing an arrange- 
ment of a portable computer system according to 
the first embodiment of the present invention. As 
shown in Rg. 5. the computer system of tfiis em- 
bodiment comprises a keyboard 27 for inputting 
data, a keyboard controller 26 for controlling the 
keyboard 27. an integrated display/input device 8 
integrated by overlaying an input tablet 10 on a 



liquid crystal display (LCD) 12. an LCD controller 
14 for controlling the LCD 12, a tablet controller 18 
for controlling tfie tablet 10. a stylus pen 36 for 
inputting coordinate data on the tablet 10. an exter- 
5 nal interface 20 such as an RS-232C. for interfac- 
ing with an external equipment connected as an 
optional equipment, an IC card 24. a random ac- 
cess memory (RAM) 30 for storing data and pro- 
grams, a read only memory (ROM) 32 for storing a 
TO system program, and standard pattems and dic- 
tionaries used for recognizing characters input by 
handwriting, a floppy disk unit 34. and a central 
processing unit (CPU) 28 for controlling the above- 
mentioned units. The tablet is of an electromag- 
15 netic induction type. More specifically, a high-fre- 
quency current is flowed tiirough a coil incorpo- 
rated in tiie stylus pen 36. and a voltage induced 
by tiie current in tfie tablet 10 is processed to 
obtain the position of the stylus pen 36. In a 
20 handwriting input mode, a handwritten character 
written on the tablet 10 using the stylus pen 36 is 
output from the tablet 10 as x- and y-coordinate 
data, and the data are stored in tiie RAM 30 via tfie 
tablet controller 18. The CPU 28 recognizes a 
25 pattern using a pattem expressed by the x- and y- 
coordinate data stored in the RAM 30. a standard 
pattem prestored in tfie ROM, and a dictionary by, 
e.g.. a composite similarity metfiod, and stores tiie 
recognized character in a VRAM 16. Thereafter, tiie 
30 CPU 28 causes tfie LCD 12 to display tfie recog- 
nized character via tfie LCD controller 14. Key data 
input from the keyboard 27 is stored in the RAM 
30, and is then displayed on tfie LCD 12 via the 
LCD controller 14. 
35 Rgs. 6A and 6B are perspective views showing 

an an'angement of tfie portable computer according 
to the first embodiment of the present invention. 
Fig. 6A shows a state wherein an upper cover 25 is 
opened and Rg. 6B shows a state wherein tfie 
40 upper cover 25 is overlaid on tfie main body case 
29. When the upper cover 25 and tfie main body 
case 29 overiap each other, the upper cover 25 is 
fixed by a lock mechanism 26. 

Rgs. 7A tfirough 7D are side views showing an 
45 arrangement of tfie portable computer according to 
the first embodiment of the present invention. . The 
portable computer shown in Rgs. 7A tfirough 7D 
comprises tfie keyboard 27 and an integrated 
display/input device 23. More specifically, tfie in- 
50 tegrated display/input device 23 integrated by over- 
laying a transparent tablet 21 on a display unit 19 
comprising, e.g.. an LCD, is arranged in an upper 
cover 25. The keyboard 27 is stored in a main 
body case 29. The upper cover 25 and the main 
55 body case 29 are coupled to each other by hinge 
units 31 and 33 an-anged near their end portions. 
The hinge units 31 .and 33 are provided witti a 
balance function capable of setting an arbitrary 



4 



EP 0 454 120 A2 



8 



angle by a brake function by means of a torsion 
bar function, a frictional hinge, or the like. A rota- 
tional range of the upper cover 25 and the main 
body case 29 by the hinge units 31 and 33 is set 
to be, e.g.. 180*. 

Fig. 7A shows a setup state when the keyboard 
27 is used as an input means. When the keyboard 
27 is used, a latch mechanism (to be described 
later), arranged on, e.g.. the front edge of the main 
body case 29 (on a side opposite to the hinge unit 
33), for fixing the upper cover 25 to oppose the 
main body case 29 is disengaged, thereby setting 
the hinge unit 33 in a neutral state. The upper 
cover 25 is lifted up about a point A of the hinge 
unit 31 in a state wherein the surface provided with 
the keyboard 27 of the main body case 29 faces 
up. Thus, the display surface of the integrated 
display/input device 23 opposes a user. If the rota- 
tional range of the hinge unit 31 is set to be 180* . 
the setup angle of the upper cover 25 can be 
arbitrary changed within a range of 0* through 
180*. Thus, the user can visually observe a con- 
tent displayed on the display unit 19 through the 
transparent tablet 21. Note that signal lines for 
connecting the main body case 29 and the; upper 
cover are arranged in a cavity (not shown) of the 
hinge unit 31 . 

Rg. 7B shows a setup state when the portable 
computer is stored or canried. In this case, the 
hinge units 31 and 33 are set in a neutral state. 
Then, the upper cover 25 is overlaid on the main 
body case 29, and is fixed by the latch mecha- 
nism. Thus, the computer can be fixed in a state 
wherein the display surface of the integrated 
display/input device 23 opposes the keyboard 27.. 
l\/lore specifically, the upper cover 25 serves as a 
protection case. 

Hg. 70 shows a setup state wherein only the 
integrated display/input device 23 is used for a 
handwriting Input without using the keyboard 27. 
When only the integrated display/input device 23 is 
used, the hinge unit 31 is opened through 180*, 
thus unlocking the hinge unit 33. When the hinge 
unit 33 is pivoted along a circular path about a 
point B, the main body case 29 and the upper 
cover 25 overlap each other so that the back sur- 
face (bottom surface) of the main body case 29 
faces the back surface (top surface, on a side 
without the integrated display/input device 23) of 
the upper cover 25. In this state, the integrated 
display/input device 23 faces up, and is set in a 
horizontal state. Therefore, a handwriting input us- 
ing the pen on the transparent tablet 21 is facili- 
tated, thus greatly improving operability. 

Rg. 7D shows a setup state when both the 
keyboard 27 and the integrated display/input de- 
vice 23 are used as the input means. When both 
the keyboard 27 and the integrated display/input 



device 23 are used, the angle defined between the 
upper cover 25 and the main body case 29 is set 
to be 180* by utilizing a setup operation, so that 
the keyboard 27 and the display surface of the 

5 integrated display/Input device 23 face up. In this 
state, both a key input and a handwriting input can 
be simultaneously performed. 

The second embodiment of the present inven- 
tion will be described below. In the second embodi- 

70 ment, arrangements of the hinge units 31 and 33 
are different from those in the first embodiment 
For other portions, the same reference numerals 
denote the same parts as in the first embodiment, 
and a detailed description thereof will be omitted. 

75 In this embodiment, as shown in Rgs. 8A and 8B. 
a hinge unit 37 is movable along a hinge rail 39 
provided along the outer periphery near the end 
portion of a main body case 29. 

An upper cover 25 and a main body case 29 of 

20 the portable computer according to the second 
emt>odiment are coupled by a hinge unit 35 and 
the hinge unit 37 like in the first embodiment. The 
hinge unit 35 can cause the upper cover 25 to 
pivot about a point C within a rotational range of 

25 180*. The hinge unit 37 can cause the main body 
case 29 to pivot about a point D within a rotational 
range of 180* . The hinge unit 37 is held at an end 
portion 39a or 39b of the hinge rail 39 so as not to 
be accidentally moved atong the hinge rail 39. 

30 Rg. 9 shows the hinge unit 37 in detail. 

In Fig. 9, hinge female portions 46 and 48 are 
engaged with hinge male portions 50 and 52 (to be 
described later), and the engaging portions are 
covered with hinge springs 54 and 56 to fasten the 

35 hinge female portions 46 and 48 and the hinge 
female portions 50 and 52 to each other. The hinge 
male portions 50 and 52 are engaged with the 
hinge male portions 46 and 48. The hinge springs 
54 and 56 are wound around the engaging portions 

40 between tiie hinge male portions 50 and 52 and the 
hinge female portions 46 and 48 to provide a 
frictional resistance to rotation of the hinges. A 
hinge press member 60 serves to fix the hinge 
male portion 50, and a hinge press member 58 

45 serves to fix the hinge female portion 48. 

Movable hinge press members 62 and 64 are 
arranged in ttie main body case 29. and serve to. 
fix ttie §nd of the hinge male portion 52 which is 
pivoted along the hinge rail 39. The movable hinge 

50 press members 62 and 64 are located In tiie main 
body case 29 on extending lines of two terminal 
ends of tiie hinge rail 39 when the main body case 
29 is viewed from its side surface. The hinge press 
members 62 and 64 each have a large dish-like 

55 shape to easily receive the hinge male portions 50 
and 52. 

Movable hinge press springs 66 and 68 are 
compression springs for causing the movable hinge 
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press members 62 and 64 to disengage/engage 
from/with the hinge male portion 52. The springs 
66 and 68 normally apply forces for causing the 
movable hinge press members 62 and 64 to en- 
gage with the hinge male portion 52. Movable 
hinge press unlock switches 70 and 72 are coupled 
to the movable hinge press members 62 and 64, 
and project from the surface of the main body case 
29, When the switch 70 or 72 is operated by an 
operator, the hinge unit 38 can be uniocI<ed. Mov- 
able hinge press rails 74 and 76 have a function of 
preventing the movable hinge press members 62 
and 64 from being offset upon their movements in 
the right-and-left direction, and a function of receiv- 
ing the movable hinge press springs 66 and 68. 
The movable hinge press rails 74 and 76 are firmly 
fixed to the main body case 29 since they receive 
large torsion forces. Signal lines 78 are used as 
data signal lines for LCD and tablet coordinate 
data, and are arranged in cavities of the hinge units 
37 and 38. Signal line protection members are 
used in the main body case 29 to prevent the 
signal iines from being disconnected by a hinge 
operation. 

The relationship between the two hinge units 
37 and 38. and the hinge rail 39 will be explained 
below. When the keyboard 27 and the integrated 
display/input device 23 overlap each other while 
facing each other, the upper cover 25 is lifted up. 
In this case, the hinge unit 37 is rotated and Is 
fixed in position by means of. e.g., a frictionai 
hinge. In order to pivot the hinge unit 38, the 
movable hinge press unlock switch 70 is slid. As a 
result, the locked movable hinge press member 62 
is unlocked, and the hinge unit 38 is set in a free 
state, and can be desirably moved from the end 
portion 39a to the end portion 39b of the hinge rail 
39. Thus, the hinge unit 38 is moved from the end 
portion 39a to the end portion 39b of the hinge rail 
39, i.e.. to a back surface portion of the main body 
case 29. In this case, the ends of the hinge male 
portions 50 and 52 of the hinge unit 38 abut 
against the movable hinge press members 62 and 
64. The movable hinge unlock switches 70 and 72 
are pulled to prevent abutments between the hinge 
male portions 50 and 52 and the hinge press 
members 62 and 64, and the hinge male portion 52 
Is guided to the end portion 39b of th§ hinge rail 
39. When the hinge maie portion 52 is guided to 
the end portion 39b of the hinge rail, the upper 
cover 25 is swung about the hinge unit 38. and the 
end of the hinge male portion 52 is inserted in a 
receiving portion of the movable hinge press mem- 
ber 64. The movable hinge press spring 68 is 
arranged behind the movable hinge press member 
64 to prevent the hinge male portion 52 and ttie 
movable hinge press member 64 from being dis- 
engaged from each other. In addition, the movable 



hinge press rail 76 is formed, so that the movable 
hinge press spring 68 supports the movable hinge 
press member 64 from the main body case 29, 
When the hinge male portion 52 is inserted in the 
5 movable hinge press member 64. the hinge unit 38 
completes fixing, and the upper cover 25 is over- 
laid on the back surface of tiie main body in use. 

The above description has exemplified only a 
method of moving the integrated display/input de- 

10 vice from a surface where it faces the keyboard to 
tiie back surface. When the integrated display/input 
device is returned to an original position, it is 
operated In the same method as described above. 
The above description has exemplified only a hinge 

15 mechanism on the right end portion of tiie appara- 
tus. However, tiie same mechanism Is used in ttie 
left end portion. 

Rg. 10A shows a setup state wherein tiie key- 
board 27 is used as tiie input means. In this case, 

20 the hinge unit 37 is held at the end portion of the 
hinge rail 39. The main body case 29 is set in a 
state wherein the surface provided with tfie key- 
board 27 faces up, and the upper cover is lifted up 
about a point D of the hinge unit 37. so that the 

25 display screen of tiie integrated display/input de- 
vice 23 faces a user. 

Rg. 10B shows a setup state wherein the por- 
table computer is stored or carried. In tiiis case, 
tiie upper cover 25 is overiaid on the main body 

30 case 29 while tiie hinge unit 37 is held at the end 
portion 39a of the hinge rail 39, and the upper 
cover 25 and the main body case 29 are fixed by 
the latch function. 

Rg. 10C shows a setup state wherein only the 

35 integrated display/input device 23 is used as tiie 
handwriting input means witiiout using the key- 
board 27. In this case, the hinge unit 35 is un- 
locked tiirough 180* to unlock ttie hinge unit 37, 
tiiereby setting the point D of tiie hinge unit 37 in a 

40 neutral state. As a result, ttie hinge unit 37 is 
moved to tiie end portion 39b of tiie hinge rail 39 
via the rail 39 so as to be pivoted along a circular 
path having tiie point D as the center. Thus, the 
main body case 29 and the upper cover 25 overiap 

45 each other so that the back surface (bottom sur- 
face) of tiie main body case 29 faces tiie back 
surface of tiie upper cover 25. As a result, tiie 
integrated display/input device is ready to use. In 
tills state, since the integrated display/input device 

50 23 faces up. and is set in a horizontal state, a 
handwriting input operation using a pen on the 
transparent tablet 21 is facilitated, ttius greatiy im- 
proving operability. 

When both the keyboard 27 and the integrated 

55 display/input device 23 are used, they can be set 
in the same manner as in tiie first embodiment. 

The system of tiie second eml>odiment is ef- 
fective when the upper cover 25 and the main 
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body case 29 have different thicknesses. For ex- 
annple, when the thickness of the main body case 
29. which is increased upon improvement of its 
functions, is different from the thickness of the 
upper cover 25 which stores a low-profile display 
device such as an LCD. the portable computer is 
not easy to use if the hinge units 31 and 33 of the 
first embodiment are employed. 

Figs. 11A and 11 B show cases wherein the 
upper cover 25 and the main body case 29 have 
different thicknesses in conrespondence with Rgs. 
10A and 10B, respectively. 

As described above, according to the first and 
second embodiments, the portable computer com- 
prises the integrated display/input device 23 con- 
stituted by overlaying the transparent tablet 21 on 
the display unit 19 as one Input means. According 
to this integrated display/input device 23. since a 
data input position is the same as a display posi- 
tion, an integrated display/input feeling can be ob- 
tained, and data can be input like a writing opera- 
tion on paper witii a pencil. 

The upper cover 25 provided witii the inte- 
grated display/input device 23 and the m^in body 
case 29 provided with the keyboard 27 are coupled 
by the hinge units which allow rotation within a 
predetenmlned angular range. Thus, since two in- 
dependent input means can be arranged, the key- 
board 27 and the transparent tablet 21 can have 
sufficient sizes. Therefore, data input efficiency can 
be improved. 

Since the upper cover 25 and the main body 
case 29 can overlap each other and can be fixed in 
position so that the keyboard 27 and the integrated 
display/input device 23 face each other, the com- 
puter can be rendered compact without exposing 
the display screen and the keyboard 27. and is 
convenient for carrying. 

Furthemnore. in a data input mode, the states 
of the upper cover 25 and the main body case 29 
can be desirably set in accordance with the input 
means to be used (the keyboard 27. or tiie in- 
tegrated display/input device 23, or both the key- 
board and the integrated display/input device). In 
particular, when only the integrated display/input 
device is used, as shown in Rgs. 6C and 9C, the 
computer can be rendered compact since the up- 
per cover 25 and tiie main body case 29 can 
overlap each otiier. Thus, tfie computer does not 
require a large installation area A handwriting input 
operation using a pen on the transparent tablet 21 
can be facilitated, thereby greatiy improving oper- 
ability. 

The tiiird embodiment of the present invention 
will be described below with reference to Rgs. 12 
through 17. 

Rg. 12 is a perspective view showing a char- 
acteristic state of a portable computer of the tiiird 



embodiment, and Rg. 13 is a perspective view 
showing a state wherein a key input operation is 
performed using a keyboard 43. As shown in Rgs. 
12 and 13, the keyboard 43 is stored in the upper 

5 surface of a main body unit 41. A housing of the 
main body unit 41 stores a floppy disk drive (FDD) 
45, a microprocessor unit (MRU), a memory, a 
power supply device, and the like. The main body 
unit 41 is pivotally coupled to a support unit 47 for 

70 supporting a display/input unit 51 (to be described 
later) via a first hinge mechanism 49. The first 
hinge mechanism 49 can pivot the support unit 47 
tiirough about 140* about Its rotational shaft from a 
state wherein tine unit 47 is overlaid on the main 

75 body unit 41 . 

The support unit 47 Is used as an outer frame 
for mounting the display/input unit 51 to tiie main 
body unit 41 . The display/input unit 51 is pivotally 
coupled to tiie support unit 47 via a second hinge 

20 mechanism 53 an-anged between the support unit 
47 and the display/input unit 51. The display/input 
unit 51 is constituted by overlaying, e.g., a coordi- 
nate input transparent tablet on a low-profile dis- 
play, and performs coordinate measurement by an 

25 electrostatic coupling system. The second hinge 
mechanism 53 is arranged at tiie vertically central 
position of the display/input unit 51, and has a 
rotational shaft parallel to that of the first hinge 
mechanism 49. The second hinge mechanism 53 

30 can pivot the display/input unit 51 witfiin a range of. 
e.g.. 180'. 

A rotation lock mechanism for fixing a rotational 
position of tiie display/Input unit 51 is arranged 
between the display/input unit 51 and the support 

35 unit 47. The rotation lock mechanism has an ar- 
rangement, as shown in Rg. 14. More specifically, 
lock pins 57 biased by springs 55 project to tiie 
interior (on a side facing the display/input unit 51) 
of tiie support unit 47, and holes 59 for receiving 

40 tiie lock pin 57 are formed in end portions (on two 
horizontal sides) of the display/input unit 51 in 
con-espondence with the positions of the lock pins 
57. When the lock pins 57 are fitted in the holes 
59, tiie display/input unit 51 is fixed in position. 

45 Thus, tiie rotational position of the display/input unit 
51 can be fixed in O' and 180* positions. The lock 
pins 57 can be disengaged firom the holes 59 upon 
operation of lock release buttons 61 an^anged on a 
side facing tiie keyboard 43. 

50 Note that a hollow portion (not shown) is 
formed in the support unit 47 on a side opposite to 
the second hinge mechanism 53 so as to support 
the display/input unit 51 on the support unit 47, and 
signal lines for connecting between the main body 

55 unit 41 and tiie display/input unit 47 extend from a 
side of the support unit 47 opposing the second 
hinge mechanism 53 to the display/input unit 51 via 
the hollow portion. 
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As shown in Rg. 14. a projecting portion 63 is 
formed In the outer edge of the support unit 47 on 
a side facing the keyboard 43 or near this outer 
edge. The projecting portion 63 defines an interval 
(an interval between the keyboard 43 and the 
display/input unit 51) for preventing the support 
unit 47 from being too close to the main body unit 
41. The projecting portion 63 prevents entrance of 
a foreign matter from a gap between the support 
unit 47 and the main body unit 41, and also pro- 
tects the side surface of the keyboard 43. 

The support unit 47 has substantially the same 
level as a display/input surface of the dispiay/input 
unit 51 in a handwriting input state shown in Rg. 16 
(to be described later). 

Setup states of the computer according to pur- 
poses will be described below. 

When a key input operation is perfonmed using 
the keyboard 43, the computer is set in a state 
shown in Rg. 13. More specifically, the support unit 
47 is pivoted about the rotational shaft of the first 
hinge mechanism 49 and is lifted up so as to be 
set at a position where a displayed content is easy 
to see, and the keyboard 43 is urilocked to be 
ready for use. In this case, the display/input unit 51 
is fixed by the rotation lock mechanism so that the 
display/input surface faces a user (keyboard side). 

When the computer is not used (in a storage or 
can7ing state), it is set in a state shown in Rg. 15. 
IVIore specifically, the support unit 47 is folded from 
the state shown in Rg. 13 by the first hinge mecha- 
nism 49, and is overlaid on the main body unit 41. 
In this case, the display/input unit 51 is fixed, so 
that the display/input surface faces the keyboard 
43. As a result, the rear surface of the display/input 
unit 51 is exposed to the outside. 

When a handwriting input operation is per- 
formed, tiie computer is set in a state shown in Rg. 
16. More specifically, the lock pins 57 are dis- 
engaged by the lock release buttons 61. and the 
display/input unit 51 is fixed by the rotational shaft 
of tiie second hinge mechanism 63. as shown in 
Rg. 12. The support unit 47 is folded to be overiaid 
on tfie main body unit 41. thus establishing the 
state shown in Rg. 16. As shown in Rg. 16. tiie 
display/input surface of the display/input unit 51 
faces up. and is set at substantially the same level 
as the support unit 47. Therefore, a handwriting 
input operation using a pen can be perfonned. 

Since tiie lock release buttons 61 are arranged 
on the inner surface side of tiie support unit 47, tiie 
display/input unit 51 will not be en-oneously un- 
locked and rotated during an operation of the com- 
puter or during a handwriting input operation. 

In tfiis manner, tfie computer can be set in a 
state according to a key input operation or a hand- 
writing input operation, and a data input operation 
can be performed. Input data is subjected to input 



mode processing. For example, when characters 
are input by handwriting, characters are recognized 
on the basis of handwriting patterns to generate 
character codes. When a software keyboard is 
5 used, key codes according to touched key tops are 
generated. A document created in this manner is 
stored in a floppy disk (FD) inserted in tiie FDD 45. 
as shown in Rg. 17. 

In this manner, both the key and handwriting 
10 input operations can be performed, and tiie state of 
the computer can be set according to an input 
metiiod. Since tiie computer is integrated, it is 
convenient for canying. and requires a minimum 
desk-top space regardless of the input methods. 

75 Furtiiermore, since the handwriting input operation 
is performed while tfie display/input unit 51 is over- 
iaid on the main body unit 41. keys will not be 
accidentally depressed. 

The fourtii embodiment of the present inven- 

20 tion will be described below. 

Rg. 18 is a perspective view showing an ar- 
rangement of a portable computer according to the 
fourtii embodiment. Rg. 19 is a side view of tiie 
portable computer shown in Rg. 18, Rg. 20 is a 

25 perspective view showing a non-use state of tiie 
portable computer, and Rg. 21 is a perspective 
view showing a state of Uie computer when data is 
input from an integrated display/Input device (to be 
referred to as an input/display unit hereinafter). 

30 As shown in Rgs. 18 through 23. the portable 
computer of the fourth embodiment is constituted 
by an input/display unit 69 consisting of a display 
unit 65 and a transparent tablet 67. an upper cover 
73 comprising a second hinge mechanism 71 for 

35 coupling tiie input/display unit 69 and allowing rota- 
tion of it, and a main body case 77 for storing a 
keyboard 75. The input/display unit 69 is integrated 
by overlaying the coordinate input transparent tab- 
let 67 on a liquid crystal display (LCD), and per- 

40 forms coordinate measurement by an electrostatic 
coupling system. A mechanism (rotational range 
regulating mechanism) for regulating a rotational 
range of the input/display unit 69 by tiie second 
hinge mechanism 71 is arranged between tiie up- 

45 per cover 73 and tiie input/display unit 69. The 
rotational range regulating mechanism will be de- 
scribed later. 

The input/display unit 69 is coupled by tiie 
second hinge mechanism 71 to have tiie upper 

50 cover 73 as its outer frame. The upper cover 73 is 
rotatabiy arranged by a first hinge mechanism 79 
arranged on the upper surface portion of tiie main 
body case 77. When tiie upper cover 73 and tiie 
main body case 77 overlap each other, tiie upper 

55 cover 73 is fixed by a latch mechanism 81 . 

The first and second hinge mechanisms 79 
and 71 have a balance function capable of setting 
an arbitrary angle by a brake mechanism such as a 
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torsion bar mechanism or a frictional hinge. 

Not© that signal lines are arranged in the same 
manner as in the third embodiment. 

When the keyboard 75 is used as the input 
means, as shown in Rgs. 18 and 19, the lock s 
mechanism 81 (for example, a latch mechanism 
an-anged at the front edge of the main twxJy case 
77) is disengaged to set the first hinge mechanism 
79 in a neutral state, and the upper cover 73 is 
lifted up about a rotational shaft (designated by io 
symbol A in Rg. 19) of the first hinge mechanism 
79. The upper cover 73 is set at an arbitrary angle 
so that the display unit 65 faces an operator. Thus, 
the operator can see the content of the display unit 
65 through the transparent tablet 67. is 

When the portable computer is not used (in a 
storage or canrying state), the first hinge mecha- 
nism 79 is set in a neutral state, as shown in Rg. 
20, and is returned to an initial state so that the 
upper cover 73 is overlaid on the main body case 20 
77 in this state. Thereafter, the upper cover 73 and 
the main body case 77 are fixed to each other by 
the latch mechanism 81. In this case, the upper 
cover 73 serves as a protection case for the 
input/display unit 69. 25 

When the input/display unit (transparent tablet 
67) is used as the input means, the input/display 
unit 69 is caused to face an operator by the first 
hinge mechanism 79. and an upper portion of the 
unit 69 is pressed to rotate (180*) only the 30 
input/display unit 69 about a rotational shaft 
(denoted by symbol B in Rg. 19) of the second 
hinge mechanism 71. Thereafter, the first hinge 
mechanism 79 is set in a neutral state, and the 
upper cover 73 is overlaid on the main body case 35 
77. The upper cover 73 and the main body case 77 
state, as shown in Rg, 21 , since the input/display 
unit 69 (transparent tablet 67) faces up and is set 
in a horizontal state, operability for performing a 
handwriting input operation can be greatly Im- 40 
proved. 

The rotational range regulating mechanism for 
fixing the input/display unit 69 rotated by the sec- 
ond hinge mechanism 71 and for regulating a rota- 
tional range (a folding operation through I8O') will 46 
be described below. The rotational range regulating 
mechanism can prevent wiring lines in the 
input/display unit 69 (the display unit 65 and the 
transparent tablet 67) from being excessively twist- 
ed. 50 

Rg. 22 is a view for explaining the rotational 
range regulating mechanism, and illustrates only 
the upper cover 73. Input/display unit fixing rods 83 
for regulating the rotational range of the 
input/display unit 69 and fixing its position are 65 
arranged at the central position of the upper cover 
73 in a direction of its thickness (depth). Each 
input/display unit fixing rod 83 is slightly pushed in 
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by an elastic member such as a spring. 
Input/display unit fixing rails 85 are formed in the 
input/display unit 69 at positions (two positions 
symmetrical about a rotational shaft B) correspond- 
ing to the input/display unit fixing rods 83. as 
shown in Rg. 23. The input/display unit fixing rod 
83 is pushed into each input/display fixing rail 85 
(designated by symbol C in Rg. 23). and is re- 
stored to an original state in a recess portion of the 
rail 85. thereby fixing the input/display unit 69. 
Since the input/display unit fixing rails 85 are ar- 
ranged at positions symmetrical about the rota- 
tional shaft B of the second hinge mechanism 71. 
the input/display unit can be rotated through 180\ 
The second hinge mechanism 71 is located at 
the central position of the input/display unit 69 in a 
direction of its height, can use a brake mechanism 
such as a torsion bar mechanism or a frictional 
hinge, and has a cavity in its central portion to 
allow wiring lines of the display unit 65 and the 
transparent tablet 67 to pass therethrough. 

In this manner, the portable computer compris- 
ing the two input means, i.e.. the keyboard 75 and 
the coordinate input transparent tablet 67 can be 
further rendered compact without reducing the size 
of the keyboard 75, and can also facilitate carrying. 
In particular, since the transparent tablet 67 can 
have the same size as the display unit 65, input 
operability will not be disturbed. Since the 
input/display unit 69 can be rotated in the upper 
cover 73, the portable computer can be set in an 
optimal state according to the input means to be 
used (input/display unit 69 or the keyboard 75). 
When the computer is not used, the upper cover 
73 can serve as a protection case of the 
input/display unit 69. 

The fifth embodiment of the present invention 
will be described below. 

As shown in Rgs. 24 through 26. a portable 
computer of the fifth embodiment comprises a 
main body case 93 on an upper surface of which a 
keyboard 91 is arranged, an upper cover 95, a first 
hinge mechanism 99 for pivotally coupling a junc- 
tion upper cover 97 on the upper surface of the 
main body case 93, and a second hinge mecha- 
nism 107 for rotatably coupling the upper cover 95 
which stores an integrated display/input device 105 
consisting of a display (LCD) 101 and a transparent 
tablet 103 to the junction upper cover 97. 

The main body case 93 stores a hard disk 
drive (HDD), a floppy disk drive (FDD), a CPU. a 
memory a power supply device, and the like. In 
addition, a coordinate conversion circuit (to be de- 
scribed later) for performing a screen display ac- 
cording to an input mode is arranged. 

The integrated display/input device 105 is con- 
stituted by overlaying the coordinate input transpar- 
ent tablet 103 on a low-profile display such as a 
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liquid crystal display, and performs coordinate 
measurement by an electrostatic coupling system. 
The device 105 detects a coordinate position on 
the transparent tablet 103 designated by a stylus 
pen 109. 5 

The first hinge mechanism 99 can pivot the 
junction upper cover 97 and the upper cover 95 
through about 140" from a state wherein they are 
overlaid on the keyboard 91. The mechanism 99 
has a brake mechanism such as a torsion bar io 
mechanism or a frictional hinge, and can set the 
upper cover 95 at an arbitrary angle. When the 
upper cover 95 and the main body case 93 overlap 
each other, they can be fixed by a latch mecha- 
nism arranged at their corresponding positions. 75 

The second hinge mechanism 107 allows the 
upper cover 95 storing the integrated display/input 
device 105 to rotate in the horizontal direction on 
the junction upper cover 97. The anrangement of 
the second hinge mechanism 107 is shown in Rg. 20 
27 (partial enlarged view) and Rg. 28 (exploded 
view). 

As shown in Rgs. 27 and 28. a rotational shaft 
receiving member 1 11 is fixed to the junction up- 
per cover 97. A groove, having the same diameter 25 
as that of a rotational shaft 113, for holding the 
bottom portion of the rotational shaft 113 is formed 
in the upper surface portion of the rotational shaft 
receiving member 111. The rotational shaft 113 
serves as a main shaft of the upper cover 95 and 30 
the junction upper cover 97. A bearing 115 Is 
arranged on the bottom portion of the rotational 
shaft 113 to facilitate rotation. A recess for receiv- 
ing upper cover fixing plates 117 to be fixed to the 
upper cover 95 is formed in the distal end of the 35 
upper portion of the rotational shaft 113. A ring-like 
rotational shaft support member 119 for minimizing 
a lateral gap of the rotational shaft 113 to stabilize 
the shaft is fitted on the rotational shaft 113. Fur- 
thermore, a rotational cover 123 for storing the 4o 
rotational shaft 113, the bearing 115, and tiie rota- 
tional shaft support member 119 on the rotational 
shaft receiving member 111 is fixed to the rota- 
tional shaft receiving member 1 1 1 by small screws 
121 to support the entire rotating mechanism. The 45 
rotational cover 123 storing the rotational shaft 113 
and the rotational shaft receiving member 111 are 
fixed to tiie junction upper cover 97 by tfie small 
screws 121. After tiie upper cover is fitted on the 
rotational shaft 113 projecting from tfie rotational so 
cover 123, tiie upper cover fixing plates 117 are 
fitted in tiie recess of tiie rotational shaft 113 from 
the two sides, and are fixed on the upper cover 95 
by small screws 122. In tills manner, the junction 
upper cover 97 and the upper cover 95 are pivot- 55 
ally coupled to each other. The second hinge 
mechanism 107 has an internal cavity for arranging 
a cable for transmitting a display control signal and 



a tablet control signal. Signal lines extend to the 
junction upper cover 97 via tiie cavity, and are 
connected to the integrated display/input device 
105. 

Rgs. 29 and 30 show an arrangement of a 
rotation brake mechanism for regulating a pivotal 
range by tiie second hinge mechanism 107. Rg. 29 
is a top view of tiie junction upper cover 97, and 
Rg. 29 is a sectional view for explaining a function 
(a rotation rail 125 is illustrated by a straight line for 
the sake of illustrative convenience). 

As shown in Rgs. 29 and 30, ttie rotation rail 
125 is formed on tiie upper surface portion of the 
junction upper cover 97. The rotation rail 125 is 
formed at a position almost corresponding to half a 
circle having the rotational shaft 113 as the center, 
and defines a pivotal range of the upper cover 95 
(in this case, a range of O' to 180*). 
Recess/projection portions 127 for gently stopping 
the rotation of tiie upper cover 95 and holding 
rotational positions are formed at the end portions 
of the rotation rail 125. 

A damper 129 serving as an anti-vibration shaft 
which can be smootiily moved along the rotation 
rail 125 is mounted on tiie lower portion of the 
upper cover 95 (on a side facing tiie junction upper 
cover 97) at a position conresponding to the rail 
125 via an elastic member 133 in an elastic mem- 
ber protection cover 131. The elastic member pro- 
tection cover 131 is a columnar shaft extending 
from tiie upper cover 95. and stores tiie damper 
129 and tiie elastic member 133. The elastic mem- 
ber 133 serves as a cushion between the damper 
129 and the upper cover 95. 

The upper cover 95 can be pivoted within a 
range wherein the damper 129 is located in tiie 
rotation rail 125. At the recess/projection portion 
127 at each end portion of the rotational rail 125, 
the damper 129 is braked by the projection portion, 
and is held by the recess portion. 

An anrangement of a coordinate conversion cir- 
cuit for performing a display according to an input 
mode will be described below. Rg. 31 shows an 
arrangement of ttie coordinate conversion circuit. 

A CPU 135 is connected to an LCD controller 
139 and a multiplexer (MPX) 141 via an address 
bus 137, and is cQnnected to tiie LCD controller 
139 and a driver 145 via a data bus 143. The LCD 
conti-oller 139 is operated in synchronism witii a 
clock signal from an oscillator 147. A display ad- 
dress generated by tiie LCD controller 139 is sup- 
plied to a first selector 151 directly and via a 
subfractor 149. The subtracter 149 performs ad- 
dress correction to correct the origin on tiie display 
101 at a diagonal position and to reverse a direc- 
tion of a scanning line. The subtracter 149 per- 
forms address correction on the basis of equation 
(1) below, thus obtaining a display address after 
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The mechanism 165 has a brake mechanism such 
as a torsion bar mechanism or a frictional hinge, 
and can set the upper cover 95 at an arbitrary 
angle. When the upper cover 95 and the main 
body case 93 overlap each other, they can be fixed s 
by latch mechanisms arranged at their correspond- 
ing positions. 

The hinge mechanism 167 allows horizontal 
pivotal movement of the upper cover 95 storing an 
integrated display/input device 105 and the junction io 
base 163. Note that signal lines are connected to 
the integrated display/input device 105 via the ro- 
tary mechanism 165 and the hinge mechanism 
167. 

A coordinate conversion circuit for perfonming a is 
display according to an input mode performs the 
same processing as described above. 

The respective use states of the portable com- 
puter will be explained below. 

Fig. 36 shows a non-use state of the portable 20 
computer. In this state, the main body case 93 and 
the upper cover 95 overlap each other and are 
fixed by the latch mechanisms. In this case, the 
integrated display/input device 105 faces the main 
body case 93 side. i.e.. a keyboard 91 . 25 

In a key input mode for perfomning a key input 
operation from the keyboard 91 as a personal 
computer or a wordprocessor, the portable com- 
puter is set in a state shown in Rg. 34. More 
specifically, the upper cover 95 is lifted up. and a 30 
display screen is fixed by the brake mechanism of 
the hinge mechanism 167 at an angle where the 
•screen is easy to see. In this case, not only a key 
input from the keyboard 91 but also an input from 
the integrated display/input device 105 using a 35 
stylus pen 109 are available. 

In a handwriting input mode for performing a 
data input operation from the integrated 
display/inputdevice 105, the portable computer is 
set in a state shown in Rg. 35. More specifically, 40 
the upper cover 95 is rotated through I80' by the 
rotary mechanism 165 while it stands upright. TTie 
upper cover 95 may be held by the above-men- 
tioned rotation brake mechanism in a position 
where the upper cover 95 is rotated through 180* . 45 
The upper cover 95 is overtaid on the main body 
case 93 by the hinge mechanism 167. In a state 
shown in Rg. 35, the integrated display/input de- 
vice 105 faces up, and is set in a horizontal state. 
For this reason, operability upon a handwriting in- so 
put operation using the stylus pen 109 can be 
greatly improved^ When a state shown in Rg. 34 is 
changed to a state shown in Rg. 35, the direction 
of a display 101 is vertically reversed. In this case, 
since the display content can be changed by the 55 
coordinate conversion circuit, the direction of the 
portable computer need not be changed. 

Since the integrated display/input device 105 is 



arranged in this manner, the portable computer can 
be rendered compact, does not require a large 
installation area, and is convenient for canning. 
When the portable computer is carried, the display 
screen of the integrated display/input device 105 is 
set to face the keyboard 91 , thereby protecting the 
display surface. In a handwriting input mode, the 
display screen faces up, thereby improving oper- 
ability. 

In each of the embodiments shown in Rgs. 7A 
and 10A. the keyboard 27 is used as the input 
means. However, the integrated display/input de- 
vice may be used together. 

As a display means, flat panel displays such as 
a plasma display, an EL display, and the like may 
be used in addition to the LCD, In the above 
embodiment, the transparent tablet 21 is used. As 
a tablet, a tablet of an electrical resistance system, 
an electrostatic capacitance system, an electro- 
magnetic induction system, an acoustic system, an 
ultrasonic system, an optical system, a pressure- 
sensitive system, or the like may be placed below 
the display unit 19 in use. 

In some of the above system, the input pen 
used for tablet entry is connected to the tablet 
main body but in the remaining system, the pen is 
not connected to the main body. 

When characters are input, a plurality of icons 
(soft keys) representing character keys may be 
displayed on the display unit 19 of the integrated 
display/input device 23, and may be pointed to 
input characters, in place of an input operation 
from the keyboard 27. 

In the above description, the rotational range of 
the hinge units 31. 33, 35. and 37 used in the 
above embodiment is set to be 180*. However, the 
rotational range may be arbitrarily determined as 
long as an angle capable of pivoting \he upper 
cover 25 and the main body case 29 to states 
shown in Rgs. 7A through 7D or Rgs. 10A through 
IOC can be set. 

In ttie third embodiment, tiie display/input unit 
51 can be pivoted tiirough 180* by the second 
hinge mechanism 53. However, the rotational range 
and direction are not limited to tiiose in tiie tiiird 
embodiment as long as electrical connections be- 
tween tiie support unit 47 and the display/input unit 
51 via tfie second hinge mechanism 53 will not be 
twisted upon rotation of tiie display/input unit 51 . 

In tiie tiiird embodiment, the direction of the 
rotational shaft of tiie first hinge mechanism 49 is 
parallel to that of tiie second hinge mechanism 53. 
However, the rotational shaft of tiie second hinge 
mechanism 53 may be set to be perpendicular to 
that of the first hinge mechanism 49 (the support 
unit 47 is rotated in a lateral direction when it is 
lifted up). 

The rotation lock mechanism is an'anged in the 
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replacement (replaced address). 

Replaced Display Address = End Address - Dis- 
play Address (1) 



For example, if the end address of display 
addresses Is "7f3f". i.e., if normal display address- 
es of a frame fall within a range of "0000" . to 
"7f3f". as shown in Rg. 32A, a display address 
after replacement (replacement address) is as 
shown in Fig. 32B. The first selector 151 controls 
whether a normal address from the LCD controller 
139 or a replacement address obtained by connect- 
ing the normal address by the subtracter 149 is 
output to the MPX 141. The MPX 141 switches a 
physical address of the CPU 135 and a display 
address. The MPX 141 is connected to a frame 
buffer 153. Furthermore, the frame buffer 153 is 
connected to a character pattern generator 155 for 
storing existing character pattems. 

The driver 146 is connected to first and second 
decoders 157 and 159. The first decoder 157 out- 
puts a display pattern as a normal data string. The 
second decoder 159 outputs data while replacing 
its upper and lower bits. For example, when the 
first decoder 157 outputs normal data shown in Rg. 
33A. the second decoder 159 outputs replacement 
data, as shown in Rg. 33B. A second selector 161 
controls whether normal data or replacement data 
is to be output. The second and first selectors 161 
and 151 are operated in correspondence with each 
other. In this manner, the origin is changed to a 
diagonal position (vertically inverted) to perform 
display of the display 101 In accordance with the 
input mode. Note that selections by the first and 
second selectors 151 and 161, i.e., the input mode 
can be switched automatically or manually. An 
automatically inverted display can be attained as 
follows. For example, a mechanism for detecting 
rotation of the integrated display/Input device 105 
is arranged in the second hinge mechanism 107, 
and when the pivot angle of the integrated 
display/input device 105 exceeds a predetermined 
angle, the second selector 161 is operated to per- 
form an inverted display. When the selection Is 
manually performed, an inverted display may be 
performed in response to depression of a specific 
key on the keyboard 91 , or may be performed by 
selecting an icon using the tablet 103 and the 
stylus pen 109. Furthermore, a special-purpose in- 
verted display switch may be arranged on the side 
surface of the main body, and an inverted display 
may be made when the switch is turned on. 

The respective use states of the portable com- 
puter of the fifth embodiment will be described 
below. 

Rg. 26 shows a non-use state of the portable 



computer. In this state, the main body case 93 and 
the upper cover 95 overlap each other and are 
fixed by the latch mechanism. In this case, the 
integrated display/input device 105 faces the main 
5 body case 93 side, i.e., the keyboard 91. 

In a key input mode for performing a key input 
operation from the keyboard 91 as a personal 
computer or a wordprocessor. the portable com- 
puter is set In a state shown In Rg. 24. More 
10 specifically, the upper cover 95 is lifted up. and the 
display screen Is fixed at an angle where it is easy 
to see by the brake mechanism of the first hinge 
mechanism 99. In this case, not only a key Input 
from the keyboard 91 but also an input from the 
76 integrated display/input device 105 using the stylus 
pen 109 are available. 

In a handwriting input mode for performing a 
data input operation from the integratisd 
display/input device 105, the portable computer is 
20 set in a state shown in Rg. 25. More specifically, 
the upper cover 95 is rotated through 180* by the 
second hinge mechanism 107 while it stands up- 
right. The upper cover 95 is held by the rotation 
brake mechanism in a position where the upper 
25 cover 95 is rotated through 180* . The upper cover 
95 is then overlaid on the main body case 93 by 
the first hinge mechanism 99. In a state shown in 
Rg. 25. the integrated display/input device 105 
faces up, and Is set in a horizontai state. For this 
30 reason, operability upon a handwriting input opera- 
tion using the stylus pen 109 can be greatly im- 
proved. When a state shown in Rg. 24 is changed 
to a state shown in Rg. 25. the direction of the 
display 101 Is vertically reversed. In this case. 
36 since the display content can be changed by the 
coordinate conversion circuit, the direction of the 
portable computer need not be changed. 

The sixth embodiment will be described below 
with reference to Rgs. 34 through 36. The same 
40 reference numerals in the sixth embodiment denote 
the same parts as in the fifth embodiment, and a 
description thereof is omitted. 

Rg. 34 is a perspective view showing a state 
wherein an input operation Is perfomned from a 
45 keyboard 91 of the portable computer. Rg. 35 is a 
perspective view showing a state wherein an input 
operation is performed from an integrated 
display/input device 105, and Rg. 36 is a perspec- 
tive view showing a non-use state. 
50 The portable computer shown in Rgs. 34 
through 36 comprises a rotary mechanism 165 for 
rotatably coupling a junction base 163 on the upper 
surface of a main body case 93. and a hinge 
mechanism 167 for pivotally coupling an upper 
65 cover 95 to the junction base 163. 

The rotary mechanism 165 can pivot the upper 
cover 95 through about 140' from a state wherein 
the cover 95 is overiaid on the main body case 93. 
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display/input unit 51 and the support unit 47 lo- 
cated at positions perpendicular to the rotational 
shaft of the second hinge mechanism 53. but may 
be anranged in the display/input unit 51 and the 
support unit 47 located at positions parallel to the s 
rotational shaft of the second hinge mechanism 53. 
The lock pins 57 and the lock release buttons 61 
are an-anged on the support unit 47, and the holes 
59 are formed in the display/input unit 51. How- 
ever, the lock pins 57 and the lock release buttons io 
61 may be anranged on the display/input unit 51, 
and the holes 59 may be formed in the support unit 
47. 

In the fourth embodiment, the numbers of 
input/display unit fixing rods 83 and the is 
input/display unit fixing rails 85 for regulating the 
rotational range of the input/display unit 69 are not 
limited to those in the above embodiment. 

The rotational shaft B of the second hinge 
mechanism 71 is set to be parallel to the rotational 20 
shaft A of the first hinge mechanism but may be 
perpendicular to each other. 

In each of the fifth and sixth embodiments, the 
rotation brake mechanism is not limited to that in 
the above embodiment. For example, a latch 25 
mechanism may be arranged between the junction 
upper cover 97 and the upper cover 95 to hold a 
rotational position. 

When the coordinate conversion circuit inverts 
the origin position and scanning direction of the 30 
display 101, it may correct the end address (by 
subtracting an inverted value of the end address) 
after the display address output from the LCD 
controller 139 is inverted (by converting "0000" to 
"ffff"). 35 

In the above embodiments, signal lines extend 
through the cavity in the hinge unit to connect the 
main body and the display unit. However, for ex- 
ample, signal lines may extend from a portion of 
the main body case, may be covered with a pro- 40 
tection member, and, then, may be connected to 
the display unit. 

In the above embodiments, the embodiment 
wherein the hinge mechanism is arranged at the 
rear end portion of the main body case, and the 45 
embodiment wherein the hinge mechanism is ar- 
ranged at the central portion of the main body case 
have been exemplified. However, in each of the 
embodiments, the hinge mechanism may be ar- 
ranged at the rear end portion of the main body 50 
case or an arbitrary position offset from the rear 
end portion toward the central portion. 

Claims 

55 

1, A portable computer comprising: 

keyboard means for inputting data; 

main body case means for storing said 



keyboard means; 

an integrated display/input device which is 
constituted by a display device for displaying 
data, and a tablet for inputting coordinate data, 
and is integrated by overlaying said tablet on a 
display surface of said display device; 

cover means for storing said integrated 
display/input device; and 

hinge means for pivotally coupling said 
main body case means and said cover means 
from a state wherein said main body case 
means and said cover means overlap each 
other so that said keyboard means and said 
integrated display/input device face each other 
to a state wherein said main body case means 
and said cover means overlap each other so 
that back surfaces thereof face each other, 

2. A computer according to claim 1, character- 
ized in that said hinge means comprises 
means for setting said main body case means 
and said cover means at an arbitrary angle. 

3- A computer according to claim 1. character- 
ized by further comprising a hinge rail ar- 
ranged along an outer periphery of a case near 
an end portion of said main body case means, 
whereby said hinge means moves in position 
while being guided by said hinge rail. 

4. A computer according to claim 1. character- 
ized in that said hinge means is arranged at a 
rear end portion of said main body case 
means. 

5, A computer according to claim 1. character- 
ized in that said hinge means is arranged at a 
position offset from a rear end portion of said 
main body case means toward a centi-al por- 
tion of said main body case means. 

6. A portable computer comprising: 

a main body unit for storing a keyboard; 

display/input means integrated by overlay- 
ing a coordinate Input tablet on a display de- 
vice; 

a support unit for supporting said 
display/input means; 

a first hinge mechanism unit for coupling 
said support unit to said main body unit; and 

a second hinge mechanism unit for 
rotatably coupling said display/input means to 
said support means as an outer frame. 

7, A computer according to claim 6, character- 
ized in that a rotational shaft of said first hinge 
mechanism unit and a rotational shaft of said 
second hinge mechanism unit are arranged to 
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be parallel to each other. 

8. A computer according to claim 6, character- 
ized in that a rotational shaft of said second 
hinge mechanism unit is arranged in a direc- 
tion perpendicular to a rotational shaft of said 
first hinge mechanism unit. 

9. A computer according to claim 6, character- 
ized by further comprising: 

a rotation lock mechanism for locking said 
display/input means, which is rotatable by said 
second hinge mechanism unit at a predeter- 
mined rotational position. 

10. A computer according to claim 6. character- 
ized in that a projecting portion for, when said 
support unit is overlaid on said main body unit 
by said first hinge mechanism unit, defining a 
gap between said keyboard and said 
display/input means is formed on an outer 
edge, facing said keyboard, of said support 
unit 

11- A computer according to claim 6. character- 
ized in that said second hinge mechanism unit 
is an^ged on a rear end portion of said main 
body unit. 

12- A computer according to claim 6, character- 
ized in that said second hinge mechanism unit 
is an-anged at a position offset from a rear end 
portion of said main body unit toward a central 
portion of said main body unit. 

13, A portable computer comprising; 

a main body case for storing a keyboard; 
an upper coven 

a first hinge mechanism for coupling said 
upper cover to said main body case; 

input/display means integrated by overlay- 
ing a coordinate input tablet on a display de- 
vice; 

a second hinge mechanism for rotatably 
coupling said input/display means to said up- 
per cover as an outer frame; and 

a rotational range regulating mechanism 
for regulating a rotational range of said 
input/display means by said second hinge 
mechanism. 

14- A computer according to claim 13, character- 
ized in that a rotational shaft of said first hinge 
mechanism and a rotational shaft of said sec- 
ond hinge mechanism are arranged to be par- 
allel to each otiier. 

15. A computer according to claim 13, character- 



ized in that a rotational shaft of said second 
hinge mechanism is arranged in a direction 
perpendicular to a rotational shaft of said first 
hinge mechanism. 

5 

16. A computer according to claim 13, character- 
ized in that said second hinge mechanism Is 
arranged on a rear end portion of said main 
body case. 

10 

17. A computer according to claim 13. character- 
ized in that said second hinge mechanism is 
arranged at a position offset from a rear end 
portion of said main body case toward a cen- 

T5 tral portion of said main body case. 

18. A portable computer comprising: 

a main body case for storing a keyboard; 
integrated display/input means integrated 
20 by overiaying a coordinate input tablet on a 

display device; 

an upper cover for storing said integrated 
display/input means; 

a junction upper cover; 
25 a first hinge mechanism for rotatably cou- 

pling said junction upper cover to said main 
body case; and 

a second hinge mechanism for rotatably 
coupling said upper cover to said junction up- 
30 per cover. 

19. A computer according to claim 18, character- 
ized by furtiier comprising a rotation brake 
mechanism for defining a rotational range of 

35 said upper cover by said second hinge mecha- 

nism, and for holding a rotational position of 
said upper cover. 

20. A computer according to claim 18. character- 
40 ized in that said second hinge mechanism has 

a cavity for wiring lines. 

21. A computer according to claim 18. character- 
ized by further comprising coordinate conver- 

45 sion means for vertically inverting a display 

content of said display device as needed, 

22- A computer according to claim 18. character- 
ized in that said second hinge mechanism is 
50 arranged on a rear end portion of said main 

body case. 

23. A computer according to claim 18, character- 
ized in tiiat said second hinge mechanism is 
55 arranged at a position offset from a rear end 

portion of said main body case toward a cen- 
tral portion of said main body case. 
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24. A portable computer comprising: 

a main body case for storing a keyboard; 

integrated display/input means integrated 
by overlaying a coordinate input tablet on a 
display device; s 

an upper cover for storing said integrated 
display/input means; 
-' ' a junction base; 

a rotating mechanism for rotatably cou- 
pling said junction base to said main body io 
case; and 

a hinge mechanism for rotatably coupling 
said upper cover to said junction base. 

25. A computer according to claim 24, character- is 
ized by further comprising coordinate conver- 
sion means for vertically inverting a display 
content of said display device as needed. 

26. A computer according to claim 24. character- 20 
ized in that said hinge mechanism is arranged 

on a rear end portion of said main body case. 

27. A computer according to claim 24, character- 
ized in that said hinge mechanism is arranged 25 
at a position offset from a rear end portion of 

said main body case toward a central portion 
of said main body case. 
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